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Abstract
Technology use in the classroom has been a debated, but popular trend in education,
specifically on whether classrooms should have a 1:1 technology approach. Technology in some
form is typically used everyday in a classroom setting, but over time schools have been testing
out the 1:1 technology approach. This leads to stakeholders inquiring on whether 1:1
technology in school systems has a positive effect on the students. This literature review
explores many factors on 1:1 technology in the classroom. This research will first explore the
varying student and teacher perceptions. Then it will address student engagement in the
classroom. Finally, it will examine student academic success within the 1:1 technology
approach.
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CHAPTER I: INTRODUCTION
Technology is innovating and its possibilities and capabilities are endless. In recent years,
technology has been finding its place in the world, our homes, our lives, and in education. Many
believe technology makes our lives easier and nearly everybody uses technology at some point
in their day. Students use their phones, iPads, tablets, computers, airpods, and video game
systems every day. While technology is becoming more advanced and prevalent in today’s
society, what is its place in education and more specifically in our classrooms? Does technology
implementation improve academic success and student engagement? Does having a 1:1
technology implementation affect academic success and student engagement?
I have chosen the topic of 1:1 technology implementation and its effect on academic
success and student engagement because technology is used every day in some format in a
school setting. Students are on their phones in the hallway, in the classroom, and utilizing
laptops that are available to them. They come into class and as teachers we use our computers
for lectures, videos, and for many other classroom activities. Students write their papers,
complete research projects, create presentations, analyze data, create graphs, and can
complete nearly any assignment on computers when we provide them. The new trend has been
districts moving towards implementing 1:1 technology whether it is an iPad or some form of
laptop. Having a 1:1 technology system allows for students to always be able to access your
course material, take notes, and become more confident with everyday software. As stated by
Shapley et al. (2011) our students will one day have to compete in a technology driven world
and we should capitalize on their natural inclination to learn. Many students would also be
excited at the thought of having a computer to use everyday in class and a way to organize
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many of their assignments in one place. This was expressed by Retalis et al. (2019) in their study
where students were overall enthusiastic by the use of 1:1 technology in their classrooms.
While 1:1 technology implementation seems to be the latest academic trend there is still
research to be done to determine if it has an effect on academic success and student
engagement (Cuban, 2006).
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Definition of terms
Term

Definition

Academic Success

Level of student learning

Perceptions

The way you think about or understand
someone or something

Student Engagement

Used by Williams et. al. (2016), this refers to
frequently expressed using terms such as
interest, on-task behavior, enjoyment,
involvement, active participation,
attendance, and motivation

Technology Implementation

Laptops, computers, or other tools that are
used in the classroom setting

Web based learning tools (WBLTs)

Interactive web-based tools that support
learning of a specific concept by enhancing,
amplifying, and/or guiding the cognitive
processes of learners

1:1 Technology

Used by Harris et al. (2016), this refers to the
technological movement of every child in the
classroom, school, school district, etc., having
a laptop, or device, in the classroom to
manipulate and learn with as a tool

9

Thesis Question
The guiding question of this thesis is: Does having a 1:1 technology implementation
affect perceptions, academic success and student engagement?
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CHAPTER II: LITERATURE REVIEW
Overview of the Literature
Materials utilized in creating this thesis were found through the Bethel Library and ERIC.
Items were found by using search terms “1:1 technology and academic achievement”, “1:1
technology and student engagement”, “1:1 technology and student perceptions”. “1:1
technology and teacher perceptions”, “1:1 technology education”, “technology and student
engagement”, and “technology in classrooms”. The resources selected cover a wide range of
years, but they were selected to provide a large scope of addressing the many factors of 1:1
technology use in the classroom while still being published within the last twenty one years.
Literature on each of these sections will be examined as they pertain to 1:1 technology in the
classroom.
Student/teacher perceptions
There have been numerous studies conducted that quantitatively and qualitatively
evaluate the effects of 1:1 technology in the classroom. This study conducted by Curry, J.,
Jackson, S., and Benchic, M investigates quantitative data and qualitative data on student and
teacher perceptions regarding the 1:1 use of iPads in school. The participants were from Mason
County High School. The first three years of student groups were random sampling of 9-12
graders in total consisting of 800 students. The fourth year of the study consisted of seniors
from the class of 2015-2016 who had iPads in the classroom for their entire high school career.
One tactic that was later abandoned due to scheduling issues that interfered with sufficient
data collection within the school was to use the Motivated Strategies Learning Questionnaire
(MSLQ) to measure student motivation in relation to learning. The connection between
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motivation and learning is an important piece to have considered. According to Liem & Chong
(2017) student engagement contains many factors including academic, behavioral, cognitive,
and psychological aspects. They continued to define motivation as an “individuals’ energy and
drive to learn, work effectively, and achieve their potential.” Through their meta analysis they
found a common thread between engagement and student motivation. Students that were
engaged had more motivation to learn and students that felt motivation to learn had increased
engagement (Liem & Chong, 2017). The authors also were able to identify factors that affect
motivation such as student perceptions of motivation of parents, teachers, and peers, having
positive relationships, and adaptive environments(Liem & Chong, 2017). Curry et al. (2019) also
sought to determine the effect (if any) of 1:1 iPad use on student achievement the study looked
at end-of-course (EOC) assessments. Curry et al. (2019) noted that while there were content
areas that had success the only area that had a clear positive trend of EOC assessments and the
use of iPads was the social sciences.
Perhaps even more enlightening was the results of student and teacher perceptions. The
perceptions of students were as follows (Curry et al., 2019): they were excited to have their
“own” device, there were distractions, they found themselves able to complete assignments
more efficiently, but found it easier to cheat, they noted a lack of consistency between
classrooms, and overall they felt best practices were to use the iPad 2-3 times per week. From
these student perceptions it is noted that there is an issue on the consistency of the use of the
1:1 iPads and ability to cheat on assignments/assessments. In addition Curry et al. (2019) noted
the teachers perceptions: they had initial concerns on managing on-task behavior and cheating,
they found themselves reverted back to traditional assessments, they had to remove apps,
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some teachers were able to implement a flipped classroom, but over time they began to resort
back to the status quo. The authors of the study noted they believe this could be attributed to
the school getting a new superintendent and principal during the four year implementation, so
teachers might have been more easily able to slip back into old teaching norms.
Curry et al. (2019) noted that many of the student and teacher perceptions generally
appeared to mirror each other. The main concerns the authors noted over the four year study
were related to gaming, classroom management, and teacher usage. Their study also noted
these areas and other areas could be improved in the future. Some of these concerns and
inconsistencies in the classroom could have been related to change in leadership that occurred
during the study. The results of the study shows us the possibilities of situations/concerns that
arise with 1:1 implementation of iPads in the classroom.
Downes & Bishop (2015) for four years studied the aspects and effects of integrating 1:1
technology in middle school. This was done through the use of observations, teacher and
student interviews, meeting transcripts, and student work samples. The school studied in
particular had been scoring at or near the bottom for reading, writing, and math and was in a
town of approximately 10,000 residents. Downes & Bishop (2015) also note approximately 20%
of students received free and reduced lunch. The study ended up consisting of approximately
fifty seventh and eighth graders each year. Each student and teacher received a laptop. The
results from individual interviews with students contained feedback such as they felt they
learned more, learned new technology tools, and they felt as though they used technology a
lot. Teachers noted that by using 1:1 technology the students were able to choose a technology
tool that interested them and they in turn completed more meaningful work (Downes & Bishop,
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2015). Students also claimed to have felt more engaged in their work and felt it diversified their
learning. Teachers also noticed an improvement in confidence within their students and
students noted they felt more confident as well in not just the content, but the ability to
problem solve.
There were several limitations from the study noted by Downes & Bishop (2015)
including the participants being predominantly white, which makes it hard to generalize their
findings to other settings. Overall, Downes & Bishop (2015) found that the perceptions of 1:1
technology among teachers and students were positive and allowed for students to feel more
engaged, make the content more relevant to students, and allowed for students to feel more
confident and proud of their work.
The purpose of the qualitative study conducted by Retalis et al. (2019) was to explore
students’, teachers’, and parents' perceptions of 1:1 iPads in the classroom. The authors sought
to answer and explore five research questions regarding stakeholders perceptions on student
use, satisfaction, attitudes, engagement, and the learning experience with a 1:1 iPad approach
(Retalis et al., 2019). This study was done during the school year of 2015-2016 with 1332
students who used an iPad in the classroom in primary and secondary education. These
students were placed into 62 groups. The students were from eleven public and private schools.
Only 1172 students actively participated in the study and only 1117 students completed the
questionnaires properly. 455 parents participated as well. 53 teachers participated in the
interview session. Retalis et al. (2019) attempted to examine how iPads were used in school and
the frequency of iPad use at home. Researchers also sought to measure the level of satisfaction
that is brought about from iPad use in the learning process. This was determined in a student
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questionnaire. Student perceptions in relation to iPad usefulness in the learning process along
with engagement were also measured via questionnaires. Questionnaires were created to suit
the grade students were in. Teachers participated in face to face interviews and were provided
with the open ended questions prior to the interview.
The results indicated that there was a greater difference between students’ and parents’
perceptions. Parents were skeptical about iPad integration in classrooms and were concerned
about various factors such as cognitive load, distractions, negative health effects and reducing
physical skills. Contrarily, students expressed enthusiasm about iPad integration in the
classrooms and felt iPads allowed them to better organize, collaborate, and enjoy learning. The
study also had a group A and group B of students. Group A students are iPad novices and group
B students considered experts. Group A students felt iPads helped support their engagement in
learning, but they noted they were not yet aware of all of the iPad advantages. Group B
students felt iPads were an educational tool that aided in having a positive attitude towards
learning and studying. The researchers findings also discovered parents feel more anxious about
iPad integration than students. In regards to the research questions, the authors findings
indicate parents assert their children are playing games on the iPad while other parents believe
they are completing course work, which leads to the question of if students were honest about
the hours they spent playing on the iPad. The findings also showed students are more satisfied
with iPads in the learning process than their parents. They also found parents believe their
children can use the iPad easily and are able to work through difficulties they may be having.
Student perceptions support the parents' perceptions. It was also revealed that students had
positive feelings towards iPads and their ability to be an excellent tool for their courses. Parents
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on the other hand do not believe the iPad supports engagement and collaboration (Retalis et
al., 2019).
Overall the researchers found students had positive perceptions of the iPad and found it
to be an excellent tool. While students have been able to adapt to the use of iPads and learn to
use it appropriately, parents do not appear to be fervent supporters of iPads in the classroom
environment. These results should help stakeholders understand when it comes time to
introduce new technologies such as 1:1 iPads, workshops should be considered to familiarize
teachers, parents, and students with the functionalities of the tools.
Luo and Murray (2018) sought to understand teachers’ attitudes toward the middle
school’s 1:1 policy and students’ frequent use of always-on and connected technology, as well
as their concerns about middle school students’ capabilities of using mobile devices and
technologies in 1:1 environments. Participants of the study were STEM middle school in a
midwestern state, which was about 630 students enrolled in grades 5-8. The students were only
observed in this study. Five teachers of those students and two facility administrators from the
school were interviewed. Those teacher participants were initially selected through an internet
based survey aiming to have a broad inclusion of teachers representing varying subject areas
and experience levels.
To obtain results for their research questions Luo and Murray (2018) used interviews,
classroom and lab observations, and follow up teacher interview surveys. There was an
hour-long in depth interview with each participant focusing on topics related to technology
integration in pedagogic practice (Luo & Murray, 2018). The concerns that were found revolved
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around middle school student’s capabilities such as underdeveloped social skills, research and
writing skills, and minimal capabilities for self-directed learning.
While this study focused on teacher perceptions there are some limitations that arose as
well. These limitations are related to the study being only conducted for two weeks, the study
was limited to one school, and there was no input from the students. They were able to show,
at some level, that teachers were able to embrace the 1:1 technology approach, but they have
concerns on its overall effectiveness.
The purpose of this study conducted by Kay (2011) was to examine the impact of WBLTs
in science classrooms in grades 7-10 from both teacher and student perspectives. Kay (2011)
sought to address teacher and student attitudes, performance, and any difference between
middle and high school students. The participants in this research consisted of eleven science
teachers from grades 7-10 and 371 students aged 13-16 years old from seventeen different
middle and secondary school classrooms in two suburban regions (Kay, 2011). Teachers in the
study participated in training on WBLTs and implementing the lesson plans and were asked to
use at least one WBLT in their science classroom.
To evaluate the results, after the WBLT plan was completed the instructor filled out an
WBLT Evaluation Scale for Teachers (11, seven point Likert scale items) examining attitudes
about how much students learned, the design of the WBLT, and student engagement. Teachers
were also asked 3 open-ended qualitative questions about the overall impact that the WBLT had
on learning, technical challenges experienced, and advice for future science teachers who might
want to use WBLTs in their classrooms.
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Students also filled in a WBLT Evaluation Scale for Students (13, seven point Likert scale
items) asking students about their attitudes about how much they learned, the design, and how
engaged they were. Students were also asked what they liked and disliked about the WBLT they
used. Students also took a pre and post test based on the content of the specific WBLT they
used.
The results showed teachers believed the use of WBLTs increased student learning and
engagement. Seven of the eleven teachers also reported no technology problems. Middle and
secondary students slightly agreed/agreed WBLTs help them learn, but the surveys showed
some students struggle with using WBLTs. Some students felt the pacing was too fast or the
WBLTs were overwhelming. Many students overall had positive comments about the visual
supports that were provided from the WBLTs. Students also felt they were moderately engaged.
In addition, there was a significant increase in student performance from the pre-test to the
post-test, which showed an increase from 21-57% improvement.
The researcher notes more research is needed to establish whether WBLTs can reliably
improve the broad range of knowledge. More research is also needed to determine which
specific features of WBLTs uniquely promote remembering, understanding, application, analysis,
and evaluation of science concepts (Kay, 2011). Kay (2011) discovered that visual supports,
being able to control the pace of learning, and timely feedback are advantages to WBLTs and
learning (361). Teachers also felt positive about the level of engagement (361). Lastly, Kay (2011)
states the results only reflect a one-time use of WBLTs. Also, it was unsure if it provides success
in long-term memory gains.
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Gherardi (2017) conducted an experiment where they obtained teacher perceptions of
the district's 1:1 technology program. The school district is located in the midwest and consists
of six elementary and two middle schools totaling approximately 4,00 students. The 1:1
program consisted of students in grades K-8. To collect data on teacher perceptions Gherardi
(2017) used an online survey using the 5-point Likert scale. Out of the 252 surveys that were
sent out there were 106 responses. There were nineteen teachers that completed the voluntary
interview process.
The survey results indicated that 71.8% of the teachers agreed or strongly agreed that
the 1:1 program had a positive impact on academic engagement. On the contrary, only 45.7% of
teachers agreed or strongly agreed that 1:1 technology had a positive impact on critical thinking
and only 48% of teachers agreed or strongly agreed that the technology had a positive impact
on collaboration (Gherardi, 2017). From the teacher interviews it was noted that they did not
have a positive or negative overall sentiment about the program, but instead focused on certain
aspects of the program, which were mostly positive comments pertaining to the ability to help
students and provide resources for struggling students. Overall, there were some positive
teacher perceptions about 1:1 technology implementation, but some mixed perceptions as well.
A qualitative study by McClure & Pilgrim (2011) explored teachers and administrators
perceptions about their 1:1 technology program. The study was conducted in a rural school
district in the southern United states. The school district had been using the 1:1 program for
two years prior to the study. Each student was assigned a touchscreen Chromebook. Only
teachers that taught a core subject at the middle or high school for a minimum of one year
experience in the school district were allowed to participate. There were a total of sixteen
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potential participants with eleven that ended up participating. Five participants were
administrators, two were middle school teachers and four were high school teachers (McClure
& Pilgrim, 2011). Each participant was asked 5-7 main questions with several follow up
questions for each main question in an in person interview. Overall, McClure & Pilgrim (2011)
found that the 1:1 technology perceptions were favorable and none of the participants
expressed wanting to eliminate the program. There were several common themes that
presented themselves from the interviews. Teachers expressed the importance of training on
how to effectively use the devices and then learning how to use the technology to facilitate
learning. Teachers also commented on how the 1:1 program provided students with new
experiences and a new way to engage in learning. While those were some benefits McClure &
Pilgrim (2011) also discovered there were issues that teachers expressed such as in the rural
community there were was not always great home internet access and with the long bus rides
students could potentially work on classwork on the way to and from school, but with no
internet on the bus it limits the students ability to do this. While overall the teachers and
administrators had positive perceptions of the 1:1 program there are still gaps they would like
to address to allow for more success in their rural community.
1:1 technology programs often aim to help students gain more in the classroom and
Stone (2017) sought to learn about students' perceptions of these implementations. Stone
(2017) is evaluating student perceptions from the 1:1 program that began in 2010 at Bricksville
High School. Every student had a laptop by the 2012-2013 school year. The goal of the program
was to instill 21st Century Skills in students (Stone, 2017). The focus of the research on student
perceptions aimed to get student perceptions on the impacts of the program and to learn about
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the relationship between student technology exposure and student perceptions of the impact
of the 1:1 program.
Stone (2017) used two surveys to collect data on student perceptions; one survey was
sent out in the fall of 2012 and the second survey was sent in the spring of 2013. The survey
was only voluntary, not required. Stone (2017) also created a voluntary randomly selected focus
group. There were seven students in the fall focus group of 2012 and five students in the spring
focus group of 2013. When having discussions with the fall focus group, students reported that
the laptops were primarily used for internet searching, digital texts, word processing, projects,
and other various activities. Downfalls of the 1:1 laptops related mainly to technology issues
such as freezing computers, poor battery life, and internet issues. The students also felt that the
1:1 laptops had no effect on grades and felt distracted due to their peers gaming (Stone, 2017).
The spring focus group had different views on the use of the laptops. They felt they were
mostly used to achieve goals related to student excellence, convenience, and organization. The
students also reported the laptops were used for similar activities in the classroom. There were
also similar downfalls relating to technology failures as stated from the fall focus group (Stone,
2017).
For the fall survey 622 students completed the voluntary survey. 71.5% of students
reported bringing their laptop home every night and 76.4% of students reported having internet
access at home. A majority of students agreed or strongly agreed with the following statements:
The 1:1 student laptop program is an important part of my education and The 1:1 student
laptop program enabled me to put more effort in my schoolwork (Stone, 2017). Students began
to have neutral reactions to statements such as the program had a positive effect on class

21

grades and the program increasing their interest in schoolwork. On the open ended comments
section the comments were mostly negative and relating to the technology issues that were
previously stated.
For the spring survey 562 students responded. Similar to the fall survey the 74.4% of
students reported bringing their laptop home every night and 78.1% of students reported
having internet access (Stone, 2017). This time the majority of students felt neutral about the
statements The 1:1 student laptop program is an important part of my education and The 1:1
student laptop program enabled me to put more effort in my schoolwork (Stone, 2017). This
was a significant decline with the statements compared to the fall survey. Students continued to
have a neutral feeling toward the program having a positive effect on their grades and the
program increasing their interest in schoolwork while a higher percentage compared the fall
disagreed or strongly disagreed with those percentages. This was also statistically significant. In
the open ended comments section students again commented primarily on technology issues.
Over the course of the program students were feeling more uncertain about the 1:1
program and had an increase in negative feelings. Stone (2017) speculates this could possibly be
expected due to the infancy of the program and the desire to resort back to traditional learning
methods. Other limitations of the study include that the student population is ethnically
homogenous, which makes it difficult to generalize these findings.
Martin et al. (2013) completed a study that did not focus on 1:1 technology use, but
focused on the use of augmented reality. This study is important to reference as it still pertains
to technology use in an educational setting. They noted in their study that using games in
augmented reality can help learners become immersed into their learning as it can be used for
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real world situations. This can make learning relevant, bring a sense of understanding to the
students about the world, provide learners with a sense of control about their learning, and
address equity and global environmental concerns (Martin et al., 2013). In this study they were
able to gather student perceptions about the use of the augmented reality experience. Students
noted the following: they found it engaging, kept them interested throughout the project,
allowed them to keep the project towards their interests, and they had positive feelings about
the ability to interact with other students. Teachers also had positive feedback on students'
abilities to collaborate with one another and create a higher sense of community within the
classroom. While this is not focused on 1:1 technology it is important to note that this
technology tool allowed students to feel more engaged in their studies.

Engagement
There are many ways to evaluate the use of 1:1 laptops in schools. The purpose of the
study conducted by Cavanaugh et al. (2011) was to identify the changes in tool-based,
student-centered teaching that happened as a result of the infusion of laptop technology,
professional development, and systematic support. The goal was to develop effective models to
enhance student achievement through laptop use and student-centered instruction. This study
consisted of eleven different school districts while using the Leveraging Laptops program. These
school districts varied in their size and had a wide array of economies. In those eleven school
districts there were 440 teachers in all subject areas in 47 K-12 schools. Classroom observations
were completed throughout this study. There were 381 hours of classroom observations which
consisted of 428 teachers teaching a total of approximately 8,500 students. These observations
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were unannounced by trained observers and involved 9-12 randomly selected classrooms for
fifteen minutes each during a three hour visitation period at the school site. These observations
focused on describing classroom activities and events. Additionally, an analysis of each district's
project proposals, websites, and other artifacts was done to help describe the conditions in the
schools and the lessons learned. Semi-structured interviews were conducted with project
coordinators to discuss the technology used, setting, implementation plans, goals and
objectives, professional development plans, parental involvement, and level of systemic
support. From the observations 41 schools were observed (twelve elementary schools,
seventeen middle schools, twelve high schools). This data was analyzed qualitatively.
The study showed increased significant differences in student attention, interest,
engagement, and decreased independent seatwork (Cavanaugh et al., 2011). In addition, there
was also a shift from traditional learning to student-centered learning while engaging students
with technology to promote meaningful use to enhance learning. Through the 46 teacher
inquiry projects, eighteen of the projects focused on science, eleven focused on
english/language arts, six on social studies/history, four in mathematics, four in speech, and
three in general student outcomes/behavior. One third of these projects used online
services/resources, one fourth used media/presentation tools, and ten of the projects used
project-based approaches (Cavanaugh et al., 2011). From these projects 78% of teachers
noticed increased test scores, higher level thinking, increased retention, and increased transfer
of learning. There were negative effects that were found including: decreased writing scores
and higher levels of frustration, which were linked to students' inexperience with technology
combined with learning. Overall, 60% of teachers reported increases in enjoyment, motivation,
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engagement, on-task behavior, and positive school experience. Cavanaugh et al. (2011) also had
thirteen teachers report strong 21st century skills from their students.
Cavanaugh et al. (2011) results demonstrating a positive impact in terms of changes to
teaching practices due to meaningful use of technology to aid in student-centered and
projected based learning led to academically focused class time while increasing the attention
and motivation of students. Cavanaugh et al. (2011) also noted student achievement increased
due to the teacher inquiry process that was embedded in the laptop program. Some of the
limitations from the study by Cavanaugh et al. (2011) included conditions that could not be
controlled such as the quality of technology leadership, teacher attitudes towards technology
infused teaching, and resources provided for professional development. Overall, they were able
to establish 1:1 laptop implementation resulted in increased student motivation and
engagement throughout the course of their study.
Thieman & Cevallos (2017) studied whether 1:1 iPads improved student attendance,
which can be a measure of student engagement. They had three cohorts of students in grades
nine through eleven totaling 1,075 students. Only students who qualified for free/reduced
meals were issued an iPad. To measure student engagement they monitored student
attendance. It was hypothesized that having 1:1 iPads would have a higher attendance rate
(Thieman & Cevallos, 2017). Students that were provided an iPad had a significantly higher
attendance rate than those who did not. Thieman & Cevallos (2017) surveyed students and
found that they felt more engaged in their course work, which they believe could lead to those
higher attendance rates.
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In the study conducted by Bebell & Kay (2010) they looked at whether student
engagement was impacted by 1:1 technology. They reported that there was strong evidence to
indicate 1:1 technology improved student engagement which was measured through the use of
teacher and student surveys, principal and teacher interviews, and classroom observations. 83%
of teachers reported on their final survey that they felt student engagement had improved.
Additionally, 76% of teachers also felt they saw an improvement in student motivation.
Principals also had positive beliefs that student participation had greatly improved. This was
also directly observed through classroom observations in the five schools in the study. Within
the classroom observations it was often noted that students appeared to eagerly ask if they
would be using laptops that day and appeared to be more engaged and on task on days they
used the laptops. They further noted student engagement was even enhanced when teachers
themselves also used “cool” technology pieces in the lesson (Bebell & Kay, 2010). While there
were many positive findings from the study, Bebell & Kay (2010) noted that this topic should be
continued to be studied in a longer time frame to truly know the impacts of 1:1 computing.
Bebell (2005) sought to investigate the 1:1 laptop program in New Hampshire middle
schools in regards to teacher and student usage and student engagement. This program took
place over the span of nine months. The program was implemented at the 7th grade level
throughout six schools. Each student and teacher were provided a laptop. The schools also
received wireless classroom access, digital cameras, video cameras, and a video conferencing
camera. Pre and post surveys were utilized to collect data on changes to instructional practices,
interactions within the classroom, and beliefs about educational technology. 400 seventh grade
students and 35 teachers completed these surveys.
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The results from the study indicated that there was an increase in computer usage in the
classroom throughout the duration of the program (Bebell, 2005). The study also noted an
increase in computer usage in the following areas: quiz/test taking, using spreadsheets,
analyzing data, creating graphs/tables, solving problems, creating presentations, playing
computer games, writing/editing papers, and researching information on the internet. While
computer usage in these areas increased, so did students' ability with the associated technology
skills. On the survey students indicated they could complete those tasks, but sometimes needed
help (Bebell, 2005). In science, social studies, and reading/ELA students indicated they went
from using computers every couple of months to at least once a week. Teachers were surveyed
on their attitudes in regards to the technology they were using. Teachers reported feeling that
they either strongly agreed or agreed with computers helping students grasp difficult concepts,
and students working harder at their assignments while using computers. 65% of teachers that
responded also felt that student achievement had improved. Within the study teachers also had
to note their beliefs on the impact of 1:1 technology on student participation and student
attendance. Students were grouped into three groups: traditional students, at risk/low
achieving students, and high achieving students. For every group teachers noted improved
participation of students in class and the most improved category went to the at risk/low
achieving students as 93.8% of the responding teachers indicated this (Bebell, 2005). 65.6% of
responding teachers noted that the at risk/low achieving students had improvement in their
attendance. The teachers also noted an improved student motivation, engagement, and interest
level for all student groups as well. While seeing an improvement in student engagement it is
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also noted that the at risk/low achieving students showed the greatest improvement for the
ability to retain content material.
Overall the study by Bebell (2005) found positive findings from the 1:1 laptop use in the
classroom in regards to student usage, student engagement, student motivation, and student
interest levels. However, it is important to note that these results are based on teacher
perceptions/beliefs and were not backed up by any testing.
Shapley et al. (2011) sought to research the questions of what is the effect of Technology
Immersion (T.I.) on students’ learning opportunities (i.e. classroom activities, engagement)? and
does Technology Immersion affect student achievement? The study consisted of twenty one T.I.
schools that were selected from a competitive grant process and twenty one control schools
that were matched on multiple pre-treatment measures. (Shapley et al., 2011). The participants
were middle school students grades 6-8 from rural, suburban, and urban locations in Texas.
Participants were divided into two cohorts. Cohort 1 students were enrolled continuously in
schools over 3 project years (2004 -2005 through 2006-2007), which was 5,449 students (2,586
in 21 treatment schools and 2,863 in 21 control schools). Cohort 2 students were in for over 2
years (2005-2006 through 2006-2007), which was 5, 526 students (2, 644 in 21 treatment
schools and 2,882 in 21 control schools).
To determine the results from the proposed research questions Shapley et al. (2011)
used a technology survey to measure students' technology proficiency (22 items), classroom
activities (12 items), and small-group work (6 items); school attendance: TAKS reading and
mathematics scores to measure academic achievement, and disciplinary actions to measure
engagement. Shapley et al. (2011) had the following results in their study: In terms of classroom
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activities there was a larger increase in the use of technology applications among the treatment
schools in cohorts 1 &2 than in the control schools (306); in terms of small group work students
at treatment schools reported increasing opportunities to work with classmates in small groups
and students at control schools reported less frequent small group activities; in terms of
technology proficiency students at treatment schools reported consistently higher technology
proficiency than did their control group peers; in terms of school attendance, attendance rates
decreased more so among treatment students; in terms of disciplinary actions there was lower
disciplinary rates in treatment schools compared to control schools. On the TAKS reading there
was no statistically significant effect of T.I. on students’ estimated growth rate for TAKS reading
for either of the cohorts. On the TAKS mathematics it was not statistically significant.
The authors’ main findings for the study were that individual laptops and digital
resources allowed middle school students to develop greater technical proficiency and reduced
their disciplinary problems in classes—however, they attended school somewhat less regularly
and overall there were no real measurable academic gains (Shapley et al., 2011).
The purpose of the study, conducted by Crompton et al. (2019), was to investigate
through a thematic systematic review on how mobile devices have been used in grades PK-12
from 2010-2015. Specifically, the researchers are seeking to learn if students are using mobile
devices for passive learning or active learning that requires a higher level cognitive process
(Crompton et al., 2019). This meta analysis is important to include as it pertains to students'
engagement levels within Bloom’s Taxonomy through students' use of technology in the
classroom.
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To ensure an unbiased synthesis the authors completed a systematic review. Crompton
et al. (2019) used PRISMA principles for their search and their search considered electronic and
manual literature. Once articles were found they had to meet the inclusion and exclusion
criteria and they ended with 101 articles. Bloom’s Taxonomy was used for Crompton et al.
(2019) to analyze and code the cognitive processes students used while engaging in mobile
learning. In doing so, the researchers were able to understand if students were able to engage
in higher level thinking because of the opportunities that arose from implementing the mobile
device.
Crompton et al. (2019) noted after reviewing the 101 articles they discovered students
were engaged in level one (remembering activities) 8.9% of the time. Students were engaged in
level two (understanding) 32.7% of the time. Level three (applying knowledge) occurred 15.8%
of the time. Level four (analysis) engaged students 7.9% of the time. Evaluating (level five)
occurred 3% of the time. Level six (creating knowledge) occurred 31.7% of the time. Their
analysis of the number of the learning activities at each level in Bloom’s Taxonomy showed 60%
of students were engaged in higher level thinking skills. Higher level thinking skills consist of
applying, analyzing, evaluating, and creating. Crompton et al. (2019) also found that it appears
in more recent studies mobile devices were being used for higher levels of cognition. There
were three studies focused on pre-k learning, seventy one studies on elementary learning, and
twenty seven studies on secondary learning. Table 1 shows the percentage of studies that were
in the learning levels. Overall the study discovered at the elementary and secondary levels there
was a 40/60% split for lower versus higher level thinking opportunities. The data from
(Crompton et al., 2019) showed that these mobile learning studies had students engaging in
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every level of Bloom’s Taxonomy. According to Crompton et al. (2019), 40% of the activities had
students working at remembering and understanding, and 60% were at applying, analyzing,
evaluating and creating.
Table 1. Mobile Device Usage and Percentage of Time Spent in Learning Levels
Percentage of Studies in Learning Levels When Using Mobile Devices
Grade Level

Level 1

Level 2

Level 3

Level 4

Level 5

Level 6

Pre-K

0%

66.7%

0%

0%

0%

33.3%

Elementary

11.3%

29.6%

15.5%

8.5%

4.2%

31%

Secondary

3.7%

37%

18.5%

7.4%

0%

33.3%

Crompton et al. (2019) found that 41.6% of the studies had science settings engaged in
mobile learning in grades PK-12, which occurred most often at level six. 23.8% of the studies
had literacy settings engaged in mobile learning. Most of the literacy learning activities were at
level two. 10.9% of the studies were in a social studies setting and the highest percentage of
learning activities occurred at level six. 7.9% of the studies occurred in a mathematics setting
and students' cognition was most often at level three. There was an area of multiple subjects,
which was composed of 7.9% of the studies, and had students most often at levels two and six
for learning activities. Special education accounted for 5% of the studies and had students
engaging most often in level two for learning activities. Lastly, art accounted for 2% of the
studies and most often had students engaging in levels four and five for learning activities. Only
two subjects, math and science, provided learning opportunities at each level of Bloom’s
Taxonomy and only three content areas, math, science, and multiple subjects, had learning
opportunities for evaluation.
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A quantitative study by Harris et al. (2016) sought out to determine if there is an effect
of 1:1 technology on student motivation. Their research was conducted at a Title 1 School,
located in Central Illinois. The participants were fourth grade students from two different
classrooms. The 1:1 Implementation classroom consisted of 25 students and the traditional
classroom consisted of 22 students. To measure student motivation monthly attendance records
were used and absences were counted. The attendance did not support that 1:1 technology had
an affect on student motivation. The authors did note this could also be related to students in
fourth grade not necessarily having the autonomy about going to school. Fourth grade students
also still rely heavily on parents and guardians for academic support versus students in junior
high school and high school.
Academic Achievement
While many learning environments have been implementing technology whether it is a
1:1 setting, digital classroom, or just starting to implement technology, Ozerbas & Erdogan
(2016) focused on whether a digital classroom had an effect on academic success and online
technologies self-efficacy. 58 students in 7th grade were selected to participate in this study. 32
students were in classroom A where it was a digital classroom and 26 students were in
classroom B, which was a control group. This study took place over 4 weeks, which resulted in 4
hours of math instruction per week. A pretest and post-test was conducted to measure the
academic success and the online technologies self-efficacy. The test to measure academic
success consisted of 24 questions and the content of this test included features of circles, angles
of circles, length of circles and area of circles. The Online Technologies Self-Efficacy Scale
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created by Miltiadou and Yu (2000) and the Validation of the Online Technologies Self-Efficacy
scale (OTSES), was used to measure students’ levels of online technologies self-efficacy.
The results indicated the academic success of the students in the digital classroom is
meaningfully higher than the students in the classroom without any digital technologies, but it
was not statistically significant. The authors think this could be related to concretization of
abstract math subjects through the use of computer software in courses, digital based activities
being visually and auditorily more attractive, the ability to access the course material, and the
ability to connect with others over the course material. There were no meaningful or statistical
differences found between the online technologies self-efficacy levels of the experimental and
control groups. The pretest results of the participants' online technologies self-efficacy levels
were high. The authors believed this could be due to students living in the city, which allows for
access to technology. They also noted almost all of the students have computers. This research
was focused only on math instruction, so it would be essential to conduct future studies in
other subjects and even a longer time span to collect more data.
Bebell & Kay (2010) sought to examine the educational impacts, specifically academic
achievement, in a pilot program of 1:1 technology access in western Massachusetts. The study
involved five public and private middle schools and compared results to two non-treatment
schools. To measure student achievement the study used MCA scores, teachers and schools
leadership attitudes and beliefs, and results from a computer writing survey. To examine
teachers' attitudes on 1:1 technology use and student achievement they completed a survey
with a five point Likert scale. 71% of teachers answered that they felt students benefited greatly
from 1:1 technology use and 68% of teachers would encourage other Massachusetts middle
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schools to adopt 1:1 computing (Bebell & Kay, 2010). The greatest improvements teachers
noted on the survey pertaining to student behaviors included engagement/interest level,
student motivation, students quality of work, and student participation in class. School leaders
noted in their survey that students had improved their ability to grasp more difficult concepts
while also developing a deeper understanding of the subject matter. Overall, school leaders felt
that the 1:1 technology implementation positively impacted their students’ academic
performance. When using MCA scores to measure academic achievement. Bebell & Kay (2010)
noted after 2 years of implementation of 1:1 computers the 8th grade MCA scores brought the
average pass rate up to 70% when it was previously at 59%. The authors also noted the 7th
grade ELA and Math MCA scores had their highest pass rates, but they did not state what the
pass rates were. The MCA results were not statistically analyzed, but instead those were trends
found. So, while there was improvement in MCA scores, the authors noted they cannot directly
state that 1:1 computing was the contributor to the increasing test scores. When Bebell & Kay
(2010) compared the data of the computer writing survey it was noted that students who
completed the essay on the computer versus those who completed it on paper, the students on
paper wrote longer essays and scored higher. Bebell & Kay (2010) found positive impacts on
student achievement in the five schools they studied, but they also stressed the importance of
needing to continue to study for a longer period of time and within more schools before making
a definitive assessment on 1:1 technology’s impact.
Gulek & Demirtas (2011) explored the impact of 1:1 technology on student
achievement. The study took place at Harvest Park Middle School in Pleasanton, California. This
school began a Laptop Immersion Program in 2001. In this program all students are eligible, but
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are provided a laptop. Families are responsible for purchasing the laptop and if there are
financial issues they can apply for and request a loaner laptop. Students in the program are then
introduced to computer basics through hands-on training. During the school year students use
the laptops daily. For their study year there were 259 students involved out of the 1085
students enrolled in the school.
To monitor student learning Gulek & Demirtas (2011) monitored students grade point
average (GPA), end of course grades, essay writing skills, and standardized test scores. The GPA
is on a four point scale, the end of course grades were on an A-F scale, the writing assessment
was labeled as minimal proficiency, limited proficiency, solid proficiency, and advanced
proficiency, and the standardized tests are leveled as advanced, proficient, basic, below basic,
and far below basic (Gulek & Demirtas, 2011). In terms of GPA students that were in the laptop
program had a higher GPA in every grade level than those who were not. For end of course
grades it was noted that overall students with laptops had a higher percentage of students
earning “A” grades. They also noted that a lower percentage of students earned “F” grades
(Gulek & Demirtas, 2011). On the writing assessment that is given by the district it was noted
that more laptop students in eighth grade scored at solid proficiency and fewer at minimal
proficiency than non laptop students. Overall, a higher level of laptop students met or exceeded
grade level expectations compared to non laptop students. There were similar results for the
state standardized tests as well. The laptop students scored considerably higher than the non
laptop students. One limitation noted by Gulek & Demirtas (2011) was that students were not
randomly selected as they had to sign up for it. Overall, Gulek & Demirtas (2011) found that 1:1
laptops have a positive impact on student achievement.
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Many studies have looked at the use of 1:1 technology in settings where there was not a
set way of how the technology should be used. Looi et al. (2011) researched how to make
mobile technology used in a routine way to see its effect on academic achievement. Their study
took place in a classroom in third grade and focused on the science curriculum for two years.
Nine classes were involved in the study and each class contained approximately forty students.
Their 1:1 device was a smartphone computer. They used the technology to design student
centered inquiry based learning, while still providing collaborative interactions.
They looked at the performance on traditional assessments for academic achievement.
The assessment contained 30 multiple choice questions and 14 open ended questions. They
found that the six classrooms that were of mixed ability using the 1:1 technology had a
significant difference in their test scores compared to the remaining three classrooms. While
this was a positive significant result, Looi et al. (2011) notes that there are some considerations
to take in. One consideration is it is time consuming to design lessons in ways to consistently use
technology and ensure it is inquiry based. Another consideration is helping get teachers and
parents on board with the ideology that mobilized lessons are different from the traditional way
of learning, but in doing so this can provide a more engaging environment for the students (Looi
et al., 2011).
Thieman & Cevallos (2017) studied whether 1:1 iPads improved academic achievement.
Their study involved 1,075 students at Urban High School divided into three cohorts by grade
(grades ninth, tenth, and eleventh. Only students who qualified for free/reduced meals were
issued an iPad. To measure levels of academic achievement they used the students GPA. The
researchers hypothesized that students who had a 1:1 iPad would have a higher GPA. Students
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that had access to an iPad had significantly higher GPAs than students who did not have a 1:1
iPad, but when they used linear regression this result was not significant across every cohort,
but there was still an average increase of 0.33-0.63 GPA for students with an iPad compared to
those without an iPad (Thieman & Cevallos, 2017). Thieman & Cevallos (2017) note that while
they had these positive findings it is important to factor in the inequitable distribution and the
need for more teachers to be educated on how to use the devices when considering using 1:1
iPads in education.
Another study by Crook et al. (2015) sought to examine if learning within a 1:1 laptop
environment affects senior high school student attainment in statewide-examined biology,
chemistry and physics. In this study there were 967 science students from twelve high schools in
Sydney, Australia being studied. Students were from varying economic, gender, and grade
profiles. Schools were split into two rounds. Round 1 had seven schools and Round 2 had five
schools. Both groups were essentially equivalent in regards to school type, socioeconomic
status and spread in prior attainment. Data was collected for five science courses: biology,
chemistry, physics, senior science, and earth and environmental science. To analyze the data,
multiple regression analysis of natural, non-researcher-influenced, high stakes examination
data; calculation of effect sizes using the same examination data; and exit questionnaires of
student and teacher practices were used.
Crook et al. (2015) noted in the results, being schooled with 1:1 laptops is significant in
biology, chemistry, and physics. The study also found 1:1 laptops correlate with greater student
attainment in biology, chemistry, and physics. In terms of other factors such as socioeconomic
status, socioeconomic status only features in biology, but with a very small standardized
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regression coefficient. It is also noted that Sydney, Australia has made substantial and concerted
investment in low SES schools. Crook et al. (2015) noted student gender also is not statistically
significant in their study, but the researchers do note attending a boys’ school is significantly
positive for studying chemistry and physics. When reviewing the results of the questionnaire
the response rate for students was 54% and the response rate for teachers was 75% (Crook et
al., 2015). The researchers noted that biology and chemistry had the greatest negative
differences in how the 1:1 laptops were used between the groups that had 1:1 laptops versus
those who did not have 1:1 laptops whereas physics had consistently positive differences (Crook
et al., 2015). Interestingly, Crook et al. (2015) discovered more physics teachers of 1:1 laptop
classes reported using spreadsheets than biology or chemistry. They also had 100% of physics
teachers report using simulations with the laptops. Those results for physics could be related to
the potential that physics classes could have greater opportunities to participate in computer
based activities and experiments. Overall, Crook et al. (2015) notes while simply providing 1:1
laptops may not lead students to perform better, it could be the catalyst for a paradigm shift as
it can lead to a more student-centered and personalized learning.
With the interest of 1:1 technology implementation and the impact on academic
success, researchers Williams and Larwin (2016) aimed to determine whether 1:1 computing
programs have an impact on student achievement in Ohio high schools. This study compared 48
schools (public and parochial).
The results showed that there was no significant difference in overall or content-specific
student achievement when comparing the change in test scores from the pretreatment to the
treatment period for the two groups. They also found when comparing 1:1 devices that
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students using netbooks as the school issued device for their 1:1 program showed significantly
greater gains in test scores (across all five content areas) than students using laptops or iPads. A
general pattern of performance was discovered when observing achievement scores across
groups, with the White subgroup > Blacks > Other > Hispanics. The treatment group has higher
scores for the Hispanic and Other subgroups, the control group outperforms the treatment
group for the Black subgroup, and both groups have similar performance in the White
subgroup, but they do not think this was attributed to 1:1 technology as there was no significant
difference in overall or content-specific student achievement in the control and treatment
groups. It was also found that IEP students participating in 1:1 computing programs performed
significantly lower than IEP students in the control group for two of the four implementation
time clusters. Overall, the study’s findings show 1:1 technology implementation can have a
positive effect on student achievement, but this is not the case everywhere. There are many
factors to consider in what determines the effectiveness of 1:1 technology implementation such
as the device used, how it is implemented outside of the classroom, and how it is implemented
within the classroom.
Kirkpatrick et al. (2011) sought to research the effect of 1:1 iPad integration on academic
achievement. The study was conducted in Canada with 1,400 seventh grade students who were
divided into three cohorts. Each student was provided an iPad. Academic achievement was
measured in the core areas of language arts and mathematics by looking at the grade
percentages. There are four grades received for language arts: media, oral communication,
reading, and writing. There are five grades received for mathematics: data management,
geometry, measurement, number sense and patterning. For the research Kirkpatrick et al.
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(2011) calculated an overall average language arts and mathematics mark. The researchers for
each cohort compared the students pre-iPad academic achievement to their post-iPad academic
achievement. For the first cohort the marks for language arts and mathematics were higher
post-iPad compared to their pre-iPad marks. For the second cohort the marks for language arts
displayed a decrease at first and then increased slightly. The marks for mathematics increased
and then decreased. For the third cohort in both language arts and mathematics the marks
decreased and then increased. Overall, Kirkpatrick et al. (2011) had mixed results on whether
1:1 iPads have an effect on academic achievement.
This quantitative study by Harris et al. (2016) sought out to determine if there is an
effect of 1:1 technology on student academic achievement and student motivation. Their
research was conducted at a Title 1 School, located in Central Illinois. The participants were
fourth grade students from two different classrooms. The 1:1 Implementation classroom
consisted of 25 students and the traditional classroom consisted of 22 students. To measure
student academic achievement there were two types of assessments used: Topic Tests and
Discovery Assessments. There were 6 Topic Tests and 3 Discovery Assessments that compared
the scores between the 1:1 Implementation Classroom and the Traditional Classroom. The Topic
Tests are aligned to the Common Core State Standards and were used as summative
assessments. Discovery Assessments were administered four times a school year via computer.
The Discovery Assessments is “used as a predictive benchmark assessment that provides data
using state’s curriculum standards and subskills for each item on the test.”
The results indicated technology has some influence on academic success, but the data
did not support their hypothesis that it would increase student academic achievement. In terms
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of student academic achievement, the students in the 1:1 Implementation Classroom scored
well above the Traditional Classroom on Topic Test 1 and 3 (statistically higher on Topic Test 3),
but on Topic Tests 5 and 7 students in the Traditional Classroom scored well above the students
in the 1:1 Implementation Classroom. On the Discovery Assessment scores, students in the 1:1
Implementation Classroom scored higher than the students in the Traditional Classroom on
Discovery Assessments A and B, but students in the Traditional Classroom scored higher on
Discovery Assessment C. Overall, there were some positive results demonstrating 1:1
technology could have a positive influence on academic success, but it was not statistically
significant.
Perry (2015) conducted a study to evaluate the use of 1:1 iPads and its effect on academic
achievement in a high school geometry class. There were 110 students and two teachers
involved in the study. 57 students were assigned an iPad and 53 students had no iPad. During
the study Perry (2015) used a baseline and two proficiency scores at the beginning, middle, and
end of the semester to compare scores across the groups. At the beginning of the study the
classes showed comparable levels of proficiency in geometry. The mean scores decreased
among both classes for middle of the semester testing. The decrease was greater for the iPad
group. At the end of the semester the mean scores continued to decrease with both groups, but
again the decrease was larger for the iPad group. The iPad group had a decrease of eight points
compared to a decrease of one point for the non-iPad group (Perry, 2015). This ended up being
a significant decrease. There were several factors that could be attributed to these results such
as distractions from apps, the time needed to adjust to using a new technology tool, and the
emotional response to math class. (Perry, 2015) notes that due to the results and the possible
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factors affecting the results further research is needed on how to consider the use of the iPad
and facilitate an engaging learning environment with it.
Limitations
Peck et al. (2002) sought to study the infusions of technology in two Silicon Valley High
Schools: Las Montanas and Flatland. From their study they found teachers had adopted
different technologies to utilize in their classroom setting. One quarter of students from one
school and one third of students from the other school reported computers were used in
certain courses, but more so in computer related electives and a handful of academic classes.
Their study also discovered out of the 35 teachers they observed on random days 23 of those
teachers from social studies, science, English, math, and foreign language followed a similar
structure: lecture, homework review, recitation, and whole group instruction. The use of
electronic technology was neglected. Students who were interviewed echoed that many of their
classes did not use computers. Their observations also indicated teachers prefer technology to
support their lessons versus altering their current teaching practices. Students noted oftentimes
when they did use computers it was low-end and teacher driven such as typing an essay. So,
while students may use a computer in school they are not actually exposed to software
programs, internet searches, and are not as competent with technology as we think, making
technology have little impact on academic achievements. This can lead people to wonder why
teachers are not using computers and technology more in classrooms. Peck et al. (2002)
explains several factors on why this could be occurring. Teaching can be isolated, which prevents
the spread of new ideas including using technology in the classroom. The time it takes for a
teacher to learn the technology, and implement the technology is another factor as teachers are
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often burdened with other time consuming tasks such as lesson planning, grading, and other
school assigned duties. Many classes are about 50 minutes in length, which makes it difficult to
teach to students in that short time frame. Their findings in their study aimed to provide an
understanding on how much technology is used in the classroom and to explain factors that
have contributed to those results.
There has been a vision in the country that schools should be infusing technology into
classrooms. There is also the vision that computers affect student learning in these four ways
(Peck et al., 2002): ensure that all students are computer and technology literate, Offer
improved educational resources in order to increase student academic achievement, change the
nature of education, and provide select students with high-tech skills in order to satisfy student,
school, and business interests and needs.
This study conducted by Peck et al. (2002) was a yearlong investigation on technology
use in two high schools in Silicon Valley: Las Montanas and Flatland. 12 students were
shadowed who represented each grade level and all academic subjects. 35 total teachers from
the 2 schools were shadowed as well. 8 teachers had students using computers. 4 teachers used
slides, videos, or overhead projectors. Students from a survey also noted computers were used
more in computer related elective courses. Teacher surveys showed few teachers were on the
leading edge of technology use (Peck et al., 2002). Even in a science course that was being
observed students only used computers to access a CD-ROM encyclopedia. Barriers that prevent
teachers from using more technology appear to be the structure of the school in terms of
access to certain computer labs/computers, time constraints from a teacher’s duty day, server
issues, and computing educational priorities such as test scores (Peck et al., 2002).
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Oftentimes it is assumed that implementing technology into classrooms increases the
amount of time technology is used within the classroom. This study conducted by Cuban et al.
(2001) aims to examine the assumptions that wiring schools, buying hardware and software,
and distributing equipment for technology will lead to abundant classroom use by teachers and
students and will improve teaching and learning in high schools. Two high-tech California High
Schools in Silicon Valley were used in this study: Flatland and Las Montañas from 1998-1999.
There were approximately 1,900 students enrolled with over 80 teachers and the other school
had an enrollment of about 1,300 students and over 60 teachers. The study was qualitative in
nature and consisted of interviews with teachers, students, administrators, classroom
observations, review of school documents, and surveys of both teachers and students in two
high schools in Silicon Valley. From October 1998 and April 1999 twenty one teachers and
twenty six were interviewed from both schools. Twelve students and eleven teachers were
shadowed as they went through a school day. Both faculties were surveyed at their required
monthly meetings. Two thirds of the teachers responded to the survey at one school and four
fifths responded at the other high school. For the student survey one fourth of the students
responded at one school and one third responded from the other school. Other areas that were
examined included sign up data from media centers and computer labs, accreditation reports,
proposals for launching reforms, grants seeking technology funds, and newspaper articles
written about the schools.
The results of the study by Cuban et al. (2001) showed one half to three fourths of
teachers used the media center; which shows occasional use among teachers in both schools,
but this only accounts for 25% of teachers in one school and 32% of teachers in another school
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from English, science, and social studies departments. Those teachers accounted for 60-70% of
the computer use in the media centers. In terms of student use of computers, twelve students
were observed one day each at each of the high schools, which allowed for observations of each
grade level and all academic subjects. On those days 35 teachers were observed and only 9 of
the 35 teachers had students using computers. Additionally 33 students were interviewed
(including the original 12) and they reported serious to occasional use of technology in
tech-heavy classes, but little to no use of computers in the majority of their academic classes.
Cuban et al. (2001) notes several possibilities as to why there could be limited and
infrequent computer use in classrooms. One reason being teachers do not have time to find and
evaluate software and oftentimes software training is not held at convenient times. Training can
also be irrelevant to teachers' specific needs. Changes in the daily schedule and technology
breaking down are other barriers as well.
Larry Cuban had spent several years discussing with teachers, administrators, state
policymakers, and school district board members across the nation about their experiences with
computers and instruction in education. Cuban (2006) notes the main argument for 1:1
computing in schools follows the premise that each student already has a textbook, pen, and a
notebook, so they should have a computer too. While computers are being used more by
students the question remains of what kind of use is occurring from the students, because few
researchers directly observe lessons for sustained periods of time while using laptops. Cuban
(2006) also notes that over the past 80 years when researching the impact of technology on
learning there has not been a lot of reliable evidence that technology actually improves
academic achievement. In addition, while studies have used test score gains to say that
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technology improves academic achievement is actually misleading. Oftentimes technology is
just a new way to deliver the content, but it is not transferring the actual pedagogy, which leads
to many studies confusing 1:1 technology with an instructional method (Cuban, 2006).
Additionally, few researchers account for the role of the teacher in these studies and how the
teacher delivers the content; instead the test score gain is attributed to the technology and not
the teacher. Cuban (2006) proposes several questions researchers should ask and consider
when continuing to research the impact of 1:1 technology on academic achievement such as
how often and in what ways do elementary and secondary teachers use particular software in
teaching reading, math, language, writing, and academic subjects?, do teachers who have used
laptops in their classrooms for at least three years teach the same or different than they had
prior to using the machines? In what ways do they teach the same and in what ways different?,
and if I want to find out whether 1:1 laptops cause changes in pedagogy and academic
achievement, what research designs avoid the historic confounding of machine and teaching
method and correlations with causation? These questions are essential when deciphering the
effect of 1:1 technology in our schools.
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CHAPTER III: DISCUSSION AND CONCLUSION
Discussion
The use of 1:1 technology in the classroom has a wide range of results in regards to
perceptions, academic achievement, and student engagement. 1:1 technology has become an
increasingly popular educational trend with these effects still being studied. In order to attempt
to study the effects of 1:1 technology it can be helpful to look at the literature to reflect on
adult versus student use and perceptions, the perceptions of academic achievement, pedagogy
and the effect of 1:1 technology, and engagement and motivation.
The research presented contained studies focusing on perceptions from various
stakeholders in education including teachers, parents, and students. Often times students had
common perceptions of being excited to have a device of their own, found that 1:1 technology
allowed for a higher efficiency to complete assignments, felt more organized, allowed for easier
collaboration on assignments, and found there were more visual supports for learning (Curry et
al., 2019; Kay, 2011; Retalis et al., 2019). While these were all positive perceptions from
students there were some common negative themes from using 1:1 technology in the
classroom such as being distracted and struggling to remain on task while using the technology
from activities such as gaming, students noted it was easier to cheat, inconsistency of use
between teachers, and some overwhelming feelings of adjusting to the use of the technology
(Curry et al., 2019; Kay, 2011; Retalis et al., 2019).
Teachers appeared to have fewer positive perceptions about 1:1 technology use in the
classroom. Common positive perceptions included finding a 1:1 device being a great learning
tool, and they felt students were more engaged at times (Kay, 2011; Retalis et al., 2019).
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Negative perceptions from teachers included managing on task behavior, cheating, and
concerns regarding students' capabilities such as underdeveloped social skills, research/writing
skills, and reduced capabilities for self-directed learning (Curry et al., 2019; Luo & Murray,
2018). It is also important to discuss the contradiction between some teachers feeling students
were more engaged and other teachers feeling the opposite.
Parents had mixed perceptions about the use of 1:1 technology in their childrens’
classrooms. Throughout the literature there were few positive perceptions, but one that was
noted was students being able to learn to work technology difficulties (Retalis et al., 2019).
Conversely, parents had many negative perceptions about 1:1 technology use including feeling
concerned about cognitive load, distractions, negative health effects, and not feeling that the
technology supported student engagement or collaboration, (Retalis et al., 2019). As a parent
these are all concerns that should be addressed with 1:1 technology implementation.
Stakeholders want students to be engaged and to see their students succeed, but if an
implementation such as 1:1 technology is being put into place we should want to ensure we are
indeed helping our students.
Student engagement is an important factor to consider when studying 1:1 technology
implementation. There was a wide variety on how student engagement was measured in
various studies. Some studies measured student engagement through observations, surveys,
the amount of disciplinary actions, and attendance rates (Bebell & Kay, 2010; Cavanaugh et al.,
2011; Crompton et al., 2019; Shapley et al., 2011). A study by Cavanaugh et al. (2011) found an
increase in student attention, interest, and engagement through classroom observations. They
noted this could be due to a change in teaching practices from the use of 1:1 technology that
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involved students engaging in 21st century skills, which made student technology use more
meaningful. This is also supported by a study from Bebell & Kay (2010) where they analyzed
student engagement and student motivation through observations and surveys. 83% of the
teachers in the study felt an improvement in student engagement and 76% of teachers felt an
improvement in student motivation. This improvement in student engagement was also felt by
the schools’ principals as well. Through another survey used in a study by Bebell (2005) teachers
noted an improvement in student participation in class, student engagement, student
motivation, the ability to retain content material, and an improvement in student attendance.
Contrary, in a study by Shapley et al. (2011) they actually noted a decrease in attendance in
their study. One reason for this discrepancy could be related to the population sizes in Bebell
(2005) study compared to Shapley et al. (2011) study. Bebell’s population consisted of six
schools with just over 400 students and teachers, while Shapley’s study consisted of forty two
schools with over 10,000 students. On a positive note they did note there were fewer
disciplinary actions that took place, which they counted as a positive result towards increased
student engagement. A meta analysis by Crompton et al. (2019) used Bloom’s Taxonomy to
analyze the level of engagement of students using technology. They were able to find through
analyzing 101 studies 60% of those students were engaged in higher level thinking skills with
their technology and were involved in activities such as applying, analyzing, evaluating, and
creating. These higher level thinking skills allowed the students to be engaged in their academic
work.
Academic Achievement can be measured in a multitude of ways. The studies in this
literature review measured academic achievement through pre/post tests, MCA scores,
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state-wide exams, and surveys (Bebell & Kay, 2010; Crook et al., 2015; Ozerbas & Erdogan,
2016). There was not a consensus that could conclude whether 1:1 technology use had an
impact on academic achievement as the results varied from study to study. One study by Crook
et al. (2015 demonstrated statistically significant results with 1:1 technology positively
impacting academic achievement. The participants in the study had increased student
attainment in biology, chemistry, and physics in their corresponding state wide exams Other
studies found improvements in academic achievement, but they were not statistically
significant. While these studies were able to demonstrate increases in test scores they stressed
the importance of continuing to evaluate 1:1 technology’s impact on academic achievement
(Bebell & Kay, 2010; Harris et al., 2016; Ozerbas & Erdogan, 2016; Williams and Larwin, 2016).
This is important as these studies noted the importance of increasing the length of time of the
study and involving more participants to analyze this topic further. It can be difficult to
determine if 1:1 technology is what has an impact on academic achievement when there are so
many ways to measure or define academic achievement.
How 1:1 technology is implemented in the education system can influence its
effectiveness on academic achievement and engagement. Williams and Larwin (2016) state
some considerations should be on how the device is used both in and out of the classroom and
the device being used. Bebell & Kay (2010) continue this conversation by emphasizing that we
are now in a time where we may begin to study how the different uses of technology impact not
only learning, but teaching as well. They also emphasize the importance the teacher's role has
on the success of 1:1 implementation on making it effective and relevant. One of the ways to
have this happen is if the teacher values the technology and is willing to try to learn new tools.
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The willingness to learn new technology aspects and meaningful ways to implement it in the
classroom is key in terms of pedagogy. This was depicted in a study by Cavanaugh et al. (2011)
where they kept track of the changes in teaching methods throughout the 1:1 implementation.
As Cuban (2006) mentions that we need to remember the difference between the
technology being the transportation of the material, but they are not the pedagogy themselves.
If we make this mistake then we are instead looking at misleading results when we claim 1:1
technology itself improves academic achievement or student engagement. This allows for
researchers to omit the way the teacher is instructing their students and solely focus on the
technology, when in reality the teacher and the technology go hand in hand (Cuban, 2006).
It seems that in a number of areas we confuse the actual technology with learning itself.
The mixed results seem to contribute to the idea that technology is a tool, as Cuban argues, not
the driving factor in teaching and learning. Any introduction of new technologies will have a
short term student interest or engagement level, and over time will become normalized, so
studies that show engagement should be balanced by other considerations too. In continuum,
there is not a clear definition of academic achievement. As mentioned above, the definition and
means of identifying academic achievement is varying as widely as results from pre/post tests,
MCA scores, state-wide exams, and surveys. With no consistency with how we define academic
achievement it is hard to come to a consensus that 1:1 technology improves academic
achievement or even has an effect on it.
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Professional Applications and Implications
Technology has a large place in our world and has been working its way into the
education system. What its place should be is a question many people are researching today.
Specifically, this body of research looked into whether 1:1 technology implementation has an
impact on perceptions, academic success and student engagement. This provides information to
the many stakeholders in education as they make decisions on technology policies in our
classrooms across the United States. Being aware of the perceptions, engagement levels, and
levels of academic success can help our stakeholders make informed decisions on technology
policies. While several studies found students and educators liked having 1:1 technology in the
classroom it was noted throughout the studies that there was not always an increase in
academic success or engagement. Studies also focused on the concerns regarding whether true
learning was taking place and the concern of cheating or distractions interfering with learning.
These are valid concerns schools should take into consideration as they consider 1:1 technology
implementation. When an educator is using 1:1 technology implementation they should make
the purpose of the technology use clear and meaningful. There should be an intentional reason
on why the technology is being used versus using technology for the sake of using it.

Limitations of the Research
While there are many studies that focus on technology use in the classroom, there are
less studies focusing on the impact of 1:1 technology in the classroom. Many of these studies
also tend to focus on academic achievement. This narrows the scope of studies utilized in this
literature review. Many of these studies focusing on academic achievement tend to use test
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scores as their measure of academic achievement. This common practice has value to it, but
one could argue that despite the tools used for teaching a student could demonstrate learning
with or without the use of 1:1 technology. With test scores being the main measurement for
academic achievement this limits how we measure and define academic success in the
classroom.
Another limitation of the research pertains to how the studies were conducted. Many of
the studies appear to be intervention research. The studies often fail to discuss the current
trajectories of the schools they study. This can be disconcerting because if a school being
studied was already experiencing an improvement in academic achievement, one cannot simply
state the 1:1 technology is the factor driving the improvement in academic achievement or
student engagement they saw in their study.

Implications for Future Research
While the research was informative there is still a need for further research to be
completed associated with academic success, student engagement, and even the type of device
being used for 1:1 technology implementation. For studies that focus on academic success there
is still a need to research and define what is learning. Many studies used test scores as a
measurement of learning, but is assessing test scores a true measurement of learning when
using a control and treatment group with technology or would learning have taken place
regardless of the treatment? Creating and implementing a study on 1:1 technology and
academic achievement that lasts for at least four years across multiple high schools of different
settings such as urban, rural, and suburban settings would be beneficial. This study should also
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consider the trajectory path the school was already on as this can be beneficial when analyzing
the data collected. Lastly, there is a need to more specifically define what learning is in regards
to using 1:1 technology. The study would need a consistent definition of what academic
achievement is and how they would intend to measure it consistently in such a large study.
In regards to student engagement there is also a need to further research what student
engagement is and what it may look like in regards to 1:1 technology. Some studies measured
engagement by student attendance and levels of disciplinary actions that took place, but are
those actual measurements of student engagement? There is a need to continue the research
into focusing on the intent of the technology used to address engagement concerns with 1:1
technology. It would also be beneficial for students to understand what being engaged is as
well since students perceived that they were more engaged in their learning with 1:1
technology.
Additionally, it would be imperative to explore if the type of device used for 1:1
technology has an impact on students academic success and engagement. There was a wide
scope of devices used for 1:1 technology including iPads, laptops, and mobile devices. While
each of these devices may seem similar they can be vastly different in terms of how they can be
used in a classroom and what their capabilities are. Conducting a study where one could
compare each device to see if it has an effect on academic achievement could be beneficial. If
there is a difference in academic achievement between devices this could be an important
informative study for education to help stakeholders make decisions regarding what type of
device they would utilize in their schools. Overall, there is still research needing to be done to
further explore the impact of 1:1 technology on academic success and student engagement.
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Conclusion
This literature review aimed to address 1:1 technology and its effects on academic
achievement, student engagement while considering the perceptions of 1:1 technology from
students’ and teachers' standpoints. Overall, students appeared to be the most excited about
1:1 technology implementation and reported in multiple studies feeling more engaged in their
academic work (Curry et al., 2019; Kay, 2011; Retalis et al., 2019). With students feeling more
engaged in their work this could potentially lead to increased academic success among the
students, but contrary to what the students reported teachers had different perceptions about
1:1 technology. Many teachers reported issues of cheating and distractions from the use of the
technology (Curry et al., 2019; Luo & Murray, 2018). This discrepancy in the perceptions
between students and teachers is an important detail to consider when evaluating whether or
not 1:1 technology really is a driving force for academic achievement and student engagement.
Student engagement appeared to increase across many of the studies from 1:1
technology implementation (Bebell & Kay, 2010; Cavanaugh et al., 2011; Crompton et al., 2019;
Shapley et al., 2011). Educators want their students to be alert, engaged, and excited to come
into their classrooms, so with this positive finding as a whole this could be a great effect from
1:1 technology. There is one key finding that is missing from these studies though. What is
student engagement? Student engagement was defined so widely across the studies such as
conducting observations, surveys, measuring the amount of disciplinary actions, and monitoring
attendance rates (Bebell & Kay, 2010; Cavanaugh et al., 2011; Crompton et al., 2019; Shapley et
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al., 2011). Without a common definition of student engagement it is difficult to generalize these
findings in classrooms as a whole.
Academic achievement has similar discrepancies across the studies. There is not a
common definition of academic achievement or how it is measured. Throughout the studies
academic achievement was measured through pre/post tests, MCA scores, state-wide exams,
and surveys (Bebell & Kay, 2010; Crook et al., 2015; Ozerbas & Erdogan, 2016). Among this wide
range of measurements there was not a consensus on if 1:1 technology had an effect on
academic achievement. This is likely due to the wide array of measurements of academic
achievement along with the consideration that 1:1 technology is a pedagogical tool not a driving
force for academic achievement (Cuban, 2006). Stakeholders in education must deeply consider
the actuality that they are the driving force behind student engagement and academic
achievement and that how they use/implement 1:1 technology as a pedagogical tool can help
enhance those factors in their classroom.
This literature review enables a better understanding of 1:1 technology and how it
relates to student/teacher perceptions, student engagement, and academic achievement. The
research brings awareness to the gaps that still need further research and understanding in
regards to 1:1 technology and its place in education. There are also new insights to consider as
further studies are conducted in the field to further measure student engagement and
academic achievement along with what those factors should be like in the classrooms.
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